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INTRODUCTION: 

This preliminary amendment is being filed in order to improve the form of the above 
referenced application. In accordance with the foregoing, a substitute specification, replacement 
drawings and a new abstract are included, claims 1-18 have been amended, and claims 19 and 
20 have been added. No new matter is being presented. Therefore, claims 1-20 are pending 
and consideration is respectfully requested. 

CONCLUSION: 

There being no outstanding objections or rejections, it is submitted that the application is 
in condition for allowance. An early action to that effect is courteously solicited. If there are any 
formal matters remaining after this response, the Examiner is requested to telephone the 
undersigned to attend to these matters. Finally, if there are any additional fees associated with 
filing of this Amendment, please charge the same to our Deposit Account No. 503333. 
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TITLE OF THE INVENTION 



METHOD FOR EVALUATION OF A SCATTERED LIGHT SIGNAL AND SCATTERED LIGHT 
DETECTOR USED FOR CARRYING OUT SAID METHOD 

CROSS-REFERENCE TO RELATED APPLICATIONS 

[0001] This application constitutes the National Stage Entry of the PCT International Patent 
Application No. PCT/EP2004/014632. filed December 22, 2004, and claims the priority of 
German Patent Application No. 10 2004 004 098.2, filed January 27, 2004, in the German 
Patent and Trademark Office, the disclosures of which are incorporated herein by reference. 

D e cript i on 

1. Field of the Invention 

[0002] Tfre -An aspect of the present invention relates to a method fof-gf_evaluating a 
scattered light signal generated by a scattered light receiver when detecting especially fine 
particles in a carrier medium. 

[0003] T Another aspect of t he present invention mor e ov e r relates to a scattered light detector 
ferto carrying out the above-cited method having a housing, an inlet opening and an outlet 
opening in said housing, between which the carrier medium flows through the housing on a flow 
path, having a light source which directs light to a scattered light center lying on the flow path, 
having a scattered light receiver fefto receive a portion of the light scattered on particles in the 
scattered light center, and having a scattered light signal amplifier forto amplifying the scattered 
light signal. 

2. Description of the Related Art 

[0004] Sueh-mMethods and devices for evaluating a scattered light signal are known and 
used especially in scattered light detectors for aspiration fire alarm systems. ^Generally, t hey 
s e rv e i n detecting solid matter or liquid particles, whereby the carrier medium consists 
o fincjudes a representative partial quantity of the air of a room to be monitored or the 
device cooling air of a device to be monitored. In the case of an aspiration fire alarm system, 
this representative quantity of air is actively suctioned by means of a ventilator and fed into the 
inlet opening of the scattered light detector. In the case of monitored devices such as EDP 
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equipment, for example, or other similar electronic devices such as measuring, control or 
regulating devices, it is A in principle^ also possible to use the internal flow of the device-cooling 
air itself to feed a representative partial quantity of the device-cooling air into the inlet 
opening of the scattered light detector as the carrier medium. In this case, an active 
suctioning ventilator is then rendered unnecessary. 

[0005] A description of the operation of scattered light detectors as described above will now 
be provided of th e typ e sp e cif ie d at th e out 6e t typ i cal l y works a 6 fo ll ows: . While the carrier 
medium flows through the scattered light center on tts-aflow path thereof through the housing of 
the scattered light detector, the light of the light source traverses the scattered light center, and A 
thus A the carrier medium flowing through it and, provided it is not scattered onto particles in the 
carrier medium, is absorbed in a light trap opposite thereto. This is the normal and 
predominantly prevailing operational state. When the ray of light from the light source hits a 
particle, for example a smoke particle or a smoke aerosol, providing a first indication of a fire 
in the initial stages, this particle deflects a fraction of the light from its original direction as 
scattered light. This scattered light is then received by a highly photosensitive receiver, the so- 
called scattered light receiver, and its intensity isjneasured by m e ans of a subsequent 
evaluation circuit. An alarm is triggered when a specific light intensity threshold is exceeded. 

[0006] A precise adaptation to environmental variables, special design features, and 
appropriate signal processing are necessary S so that such an optical system works accurately 
and with highty sensitivit y el y, a pr e cis e adaptat i on to e nvironm e nt var i ab le s and sp e c i a l d e sign 
f e atur e s ar e n e c es sary, as i s th e appropr i at e s i gna l proc e ssing . This would entail, for example, 
changing the sensitivity of the detector based on the scattered light receiver's point of 
installation. For instance, detector sensitivity needs to be set far higher for clean rooms, in 
which, for example, computer chips are manufactured, than it does in offices spaces, as 
even the smallest quantities of dust particles or suspended particles in the air of the former 
needs to trigger an alarm. 

[0007] Since the intensity of the light radiated by the detector's light source stands in direct 
correlation to the temperature, it is likewise necessary to configure temperature monitoring for 
the detector. It is in fact theoretically necessary, given a rising temperature, to increase the light 
output of the light source, for example by increasing the operational current. Apart from the high 
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energy costs, however, this leads to a disproportionately shortened operating life, especially in 
the case of laser diodes. Even if the maximum operational current of an LED is not reached, 
operation at the maximum upper current limit shortens its life time immensely. Generally 
speaking, configuring a highly-sensitive optical scattered light detector requires precise and 
adapted signal processing. 

[0008] Known from th e pr i or art in this r e sp e ct i s p Printed publication EP 0 733 894 B1 x 
which relates to adapting the temperature of a photoelectric sensor for detecting fine 
particles in the air such as, for example, smoke or dust , is provided to this end . Theis detector 
disclosed in this publication th e r e by has a light source and a light-receiveri ng m e an s , , which 
produces a sensor output upon detecting a scattering of light 7 that is b e ing caused by the 
presence of fine particles in the light radiated from the light source. The detector thereby 
includesh as a controller-flAeafts whtefrthat controls the quantity of light emitted from the light 
source based on a reference temperature value. The light source is thereby pulsed switched. If 
its temperature exceeds a specific threshold, the controller+Heafts changes the interval between 
the individual light pulses. This enables an intensified cooling of the light source. This control 
loop is continued until the highest threshold is exceeded, upon which an alarm signal is then 
triggered, since the cause can be attributed to either a malfunctioning of the detector or the rise 
in temperature being due to the rise in the ambient temperature in consequence of a fire. 

[0009] The disadvantage to this device, however, is that increasing the distance between the 
respective light pulses increases the detector's dead area, at the expense of accuracy. While 
this device dees-essentially solves the problem of dependency between temperature and light 
output of the light source, it indicates no possibility of counteracting the change in detector 
sensitivity, of calibrating the detector, or evaluating the received scattered light signal according 
to given specifications. 

[0010] Calibrating a conventional scattered light detector is customarily done with a reference 
signal. To properly design, test or demonstrate fire alarm systems, it is known to conduct 
smoke tests using a procedure which produces smoke aerosols, wherein a test sample is 
pyrolized by heating. Among other things, these tests thereby serve in determining where the 
detectors should be arranged within an electronic system or within a room. In order to th e r e by 
make a test as realistic as possible, methods for producing smoke aerosols are used, with the 
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help of which a reference value can be created for the smoke in order to test and/or calibrate 
the smoke detectors to same. 

[0011] The German DE 4 329 847 C1 printed patent describes a method for producing 
smoke aerosols to properly design, test or demonstrate the effectiveness of fire alarm 
systems as well as a pyrolysis device with which to carry out t his method may be carried out . 
In the procedure, a test sample, for example an electrical cable or other such similar object, is 
kept at a constant or virtually constant temperature for a defined interval of time. The device and 
this associated method thereby work in the so-called pyrolysis phase, in which low-power and 
invisible smoke aerosols are released. The detection range of modern early warning fire 
systems lies within this first phase of a developing fire. Depending upon the requirements for 
detection accuracy, it must also be possible, among other things, to then adapt the scattered 
light detector to this reference signal. 

SUMMARY OF THE INVENTION 

[0012] Based on the points specified above, the present invention addresses the task of 
further developing a method for evaluating a scattered light signal to be more effective, more 
versatile and more exact. The invention furthermore addresses the task of providing a scattered 
light detector to carry out the above-cited method, its mode of functioning being more precise, 
more versatile, less prone to errors and less expensive than that of the scattered light detectors 
known in the art. 

[0013] This task i s so l v e d by th e m e thod i n accordanc e w i th c l a i m 1 and by th e d e vic e in 
accordanc e w i th claim 12 r e sp e ctiv el y. I n part i cular, th i s ta 6 k is thus so l v e d bv Therefore, in 
accordance with an aspect of the invention, a method of evaluating a scattered light signal 
generated by a scattered light receiver when detecting especially fine particles in a carrier 
medium, comprising running the scattered light signal through a filter algorithm operation to 
evaluate the scattered light signal subject to specific filter algorithms, the filter algorithm 
operation being based on a slope of the scattered light signal. a m e thod for e va l uating a 
scatt e r e d l i ght s i gna l which i s produc e d by a scatt e r e d l ight r e c ei ver upon d e t e cting e sp e cia ll y 
fino part i c le s i n a carr ie r m e d i um, wh e r e by th e scatt e r e d li ght signa l sele ct i v el y or i n random 
ord e r succ ess ion cycl e s through a ca li brat i on st e p, a dr i ft comp e n s at i on st e p, a t e mp e ratur e 
comp e n s at i on s t e p, a s e ns i tivity adjusting st e p and a fi l t e r algor i thm st e p.Th e task i s i n 
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part i cu l ar also so l v e d by a scatt e r e d li ght d e t e ctor compris i ng: a hou s ing, w i th an i n le t op e n i ng 
and an out le t op e ning i n sa i d housing, b e tw ee n wh i ch th e carr ie r m e d i um flows through sa i d 
housing on a flow path; w i th a light source, wh i ch d i rects tho l ight toward a scattered light contor 
pos i t i on e d i n th e flow path; with a scatt e r e d l i ght r e c ei v e r for a partia l quant i ty of tho li ght 
scatt e r e d onto part i c les in th e s catt e r e d l i ght c e nter; and w i th a scatt e r e d l ight s i gna l amp li fi e r 
for amp l ifying th e scatt e r e d li ght signa l , wh e r e by th e scatt e r e d l i ght amp li fi e r i s configur e d as an 
i nt e grat i on amp li fi e r. 

[0014] An other e s se nt i a l aspect of the invention is that cycling through the-various calibrating 
and compensating steps -operations enables an exact adjustment of the scattered light signal. 
Depending upon the requirements of the scattered light signal detection, the accuracy and the 
prevailing environment variables, it is therefore possible to adapt the scattered light detector in 
such a manner so as to enable a precise and error-free scattered light detection. 

[0015] In each individual abov e- c i t e d s t e p operation , th e fo l lowing adjustments are thereby 
made.f In the-a_calibration step operation , the scattered light detector is calibrated with a 
reference signal. Among other factors, this adjustment takes the respective environmental 
conditions into account since a carrier medium can exhibit a different "base level of pollution" in 
normal operation depending upon site of installation. 

[0016] In the-adrift compensation ste poperation , the above-cited calibration is made over a 
longer period of time, i.e. usually 2 to 3 days. Averaging the chamber value to a tracked 
chamber value, whereby the chamber value is the scattered light signal to be received by the 
scattered light detector when there is no smoke or smoke aerosol present in the scattered light 
center, thereby improves the accuracy of the scattered light detector, since its sensitivity 
adjustment can be made with due consideration of this average value. 

[0017] The-Atemperature compensation step -operation serves in adapting the scattered light 
detector to the dependent temperature/radiated light output relationship. Allowance is made 
here for the fact that actual light output emitted by a source of light decreases as temperature 
increases and vice-versa. 

[0018] Tbe-A^ensitivity adjusting step -operation enables the scattered light detector to be 
adjusted to the necessary stages of sensitivity, as required depending upon detector area of 
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application. 

[0019] The-A filter algorithm step- operation t asttv-enables the analysis of a scattered light 
signal subject to specific filter algorithms in order to ensure reliable and accurate alarm output. 

[0020] Such aA comb i ning combination of different adapting and calibrating step soperations 
results in a detection method which is extremely precise, of versatile applicability and which 
additionally functions exceptionally accurate. Of course, in order to save costs, it would be 
conceivable to omit one or the other adapting step soperations , provided same would not be 
expressly necessary. 

[0021] A method for evaluating a scattered light signal wherein the scattered light detector 
has an integration amplifier as the scattered light signal amplifier, in which the integration time of 
the integration amplifier is set during the calibration step -operation such that the scattered light 
signal corresponds to a reference signal of a reference indicator, constitutes an advantageous 
improvement with the method specified at the outset. Changing the integration time enables a 
very economical and readily automated adaptation of the scattered light detector to a reference 
signal. Among other things, it is also possible to make this adaptation by adjusting the drive 
current of the light source —so as to change the radiated luminous energy —which, however, 
occurs at the expense of the operating life of the light source and requires increased power. 
With the method according to the invention, the drive current of the light source remains 
constant. 

[0022] Different methods can be used to change the sensitivity of a scattered light detector in 
accordance with the invention. One would be changing the pulse width of the light source drive 
current. The P pulse width refers to the duration of a light pulse. Reducing the pulse width 
decreases the sensitivity of the scattered light detector, increasing the pulse width raises the 
sensitivity. The other possibility is changing the integration time of any integration amplifier 
provided to function as a scattered light signal amplifier. With this method as well, increasing the 
integration time of the integration amplifier leads to higher sensitivity and reducing the 
integration time leads to a scattered light detector with less responsiveness. Both methods of 
changing the sensitivity of a scattered light detector are vefy-economical, forestall material 
damage and allow scattered light detectors to be adapted in an exemplarilyy simple manner. It 
is befeby-of course possible to change both the integration time as well as the pulse width 



6 



Docket No.: 0034.1001 
Substitute Specification 
with markings 



incrementally or continuously. Incremental here refers to, for example, fixed increments of 
percentile sensitivities such that the scattered light detector works at 25%, 50%, 75% and 100% 
sensitivity. Setting these sensitivity stages is pr e ferab l y done with switching means, e.g. a DIL 
switch. It is of course also possible to adjust sensitivity using a communication interface, for 
example by means of a PC or that of a network. This then allows the adjusting of a scattered 
light detector, an entire fire alarm system respectively, by means of just one control center. 

[0023] Whether the method allows an incremental or a continuous adjustment of the 
integration time or the pulse width is a function of the monitoring system's boundary conditions. 
In order to ensure particularly effective and sensitive monitoring, as is necessary for example in 
clean rooms, scattered light detectors must issue a detection signal at the presence of even the 
smallest particle quantities in the air, which hence requires a very fine sensitivity adjustment. 
Besides-fef conventional switches or communication interfaces for PCs or networks, sensitivity 
adjustments can, of course, also be made wirelessly. 

[0024] The relationship between temperature and light source emission has already been 
described in detail above. In the temperature compensation ste poperation , a temperature 
sensor arranged in the flow path of the carrier medium is hence used for the temperature 
compensation of the scattered light signal. This means that the temperature of the carrier 
medium and/or the environment is determined continuously or in pulses in order to be able to 
adapt the light source which emits light in the scattered light detector. Thus, should a rise in 
temperature to the carrier medium in the flow path be determined, a direct adjustment of the 
light source can be made in order to ensure a constant light emission. This temperature 
compensation is advantageously made by changing the pulse width of the drive current of the 
light source associated with the scattered light receiver. That means that with a rise in 
temperature of the carrier medium as detected by the temperature sensor, the pulse width of the 
light source's drive current is reduced, in consequence of which there is a lesser heating of the 
light source and thus also the carrier medium. If, instead, a decrease in temperature is 
determined, the pulse width of the light source's drive current can be increased, which entails a 
rise in temperature. Yet in all cases, the light source's drive current remains constant. 

[0025] It is advantageous to filter the scattered light signal differently depending on its slope 
prior to comparison with preset threshold values, in particular alarm thresholds. In this way, 
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deceptive values can be recognized, eliminated and a false alarm prevented, since only the 
presence of actual alarm values; i.e. values which are above a given threshold, will lead to an 
alarm output signal. The amount of time over which the scattered light signal exceeds a 
threshold value, in particular an alarm threshold, for example, is taken into consideration when 
doing so. Only once a fixed time interval is reached will an alarm signal then be emitted. The 
lowpass filtering of the input signal as soon as its slope exceeds a pre-defined threshold 
furthermore results in a scattered light detector device which has a very good signal-to-noise- 
ratio, since short, rapid deflections in the input signal, as frequently caused by air pollutants, i.e., 
small quantities of dust particles in the air flow to be monitored, are not recognized as alarm 
values. 

[0026] A further possibility feMo_attainm§ an improved detection algorithm and fewer false 
alarms with a scattered light detector is to generate a tracked chamber value. This tracked 
chamber value is averaged from the chamber value of the scattered light detector over a longer 
period of_a-time and is carried out during the drift compensation ste poperation . The chamber 
value is the scattered light signal which results when no smoke is present in the scattered light 
center of the scattered light detector. This scattered light signal is thereby preferab l y formed 
from both the detector's own reflection surfaces as well as due to pollutants in the air. Averaging 
this chamber value in the drift compensation step -operation over several daysf (i.e., pref e rab l y 2 
to 3 days) , thus results in a very exact device calibration. This averaged tracked chamber value 
can be subtracted from the scattered light signal's operating conditions. One is thus-left with a 
scattered light signal free of errors due to air pollutants, environmental conditions or a detector's 
own reflectance, etc. 

[0027] To carry out the above-specified and/or other processing stes soperations , a scattered 
light detector is presented, the scattered light detector comprising a housing, an inlet opening 
and an outlet opening in the housing, between which the carrier medium flows along a flow 
path, a light source, which directs light to a scattered light center lying on the flow path, a 
scattered light receiver to receive a portion of the light scattered on particles in the scattered 
light center and a scattered light signal amplifier to amplify the scattered light signal, the 
scattered light signal amplifier being configured as an integration amplifier, wherein a filter 
algorithm operation is provided to filter the scattered light signal based on a slope thereof. having 
a hous i ng w i th an i n l et op e n i ng and an outl e t op e n i ng i n 6 a i d hous i ng, b e tw ee n wh i ch th e carri e r 
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m e d i um flows through th e housing on a flow path, hav i ng a l ight s ourc e wh i ch d i r e cts th e light to 
a scattered li ght c e nt e r l y i ng in the flow path, hav i ng a scattorod light rocoivor for a port i on of the 
li ght scattered by part i c le s i n th e scatter e d light cent e r, and hav i ng a s catt e r e d light s i gna l 
amp li fier for amp li fying tho scattered li ght signa l , wh e reby tho scatt e r e d li ght s i gna l amp li fi e r is 
configur e d as an int e grat i on amp li fier. Ampl i fy i ng th e scattorod l ight signal natura ll y has th e 
advantag e that e ven sl i ght chang e s in th e scatt e r e d l ight 6i gna l can also b e d e t e ct e d, wh e r e by 
conf i gur i ng th e s catt e r e d li ght 6i gna l amp li fi e r as an i nt e grat i on amp li fi e r a ll ows adapt i ng th e 
scatt e r e d l ight d e t e ct i on w i thout th e n ee d for any addit i onal d e v i c e s. W i th r e sp e ct to th e 
t e mp e ratur e comp e nsation, th e i nt e grat i on amp l ifi e r al l ows comp e nsat i ng for th e li ght sourc e 's 
d e c li n i ng light output as th e t e mp e ratur e r i s e s in th e scatt e r e d l ight d e t e ctor by prolong i ng th e 
observat i on p e r i ods — i . e ., th e i nt e grat i on t i m e . Th i s approach i s not on l y i n e xp e ns i v e , but i t also 
e xt e nd s th e l i f e of th e l i ght sourc e , s i nc e it s rad i at e d li ght output do e s not hav e to be g e n e rat e d 
by a n i ncreas e d dr i v e curr e nt. Consequ e nt l y, th e us e of th e i nt e gration amp li fi e r as a scatt e r e d 
l i ght amp li fi e r i n a s catter e d li ght d e t e ctor r e su l ts i n a d e vic e wh i ch works v e ry e n e rgy e ff i c ie nt l y. 

[0028] In order to adjust the scattered light receiver's sensitivity, the scattered light detector is 
pr e ferably provided with switching means. To make switching the device as simple as possible, 
said switching means can, for example, be a DIL switch. 

[0029] It is however also possible to configure the switching means as low-priced jumper 
connections. In order to increase user-friendliness and monitoring possibilities, it makes sense 
to provide a communication interface, in particular^ to a PC or network. This allows the 
centralized monitoring of a plurality of scattered light detectors, their diagnostics respectively. 
When doing so, the given communication paths can be either wireless or wired. It therefore 
makes comm e n -6 urat e commensurate sense to provide a switch input for changing the 
sensitivity of the scattered light receiver. 

[0030] Arranging a temperature sensor in the flow path of the carrier medium enables the 
temperature compensation as mentioned above. The arrangement of a flowmeter in the flow 
path of the carrier medium enables the flow detector to be additionally monitored. For example, 
it would then be possible to issue a signal upon detecting strong flow fluctuations, since they 
suggest a malfunctioning of the detector and/or the intake assembly. Configuring the air flow 
sensor and/-or the temperature sensor as thermoelectric components thereby represents an 
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economical and optimally compact possibility of providing the scattered light detector with 
sensors of high precision. 

[0031] Furth e r e mbod i m e nt s of th e inv e nt i on are i nd i cat e d i n th e subc l aims. Additional and/or 
other aspects and advantages of the invention will be set forth in part in the description which 
follows and, in part, will be obvious from the description, or may be learned by practice of the 
invention. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0032] Th e fo ll ow i ng wi ll mak e r e f e r e nc e to th e drawings in d e scr i bing an embod i m e nt of th e 
i nv e nt i on i n gr e at e r dotai l . Shown ar e : These and/or other aspects and advantages of the 
invention will become apparent and more readily appreciated from the following description of 
the embodiments, taken in conjunction with the accompanying drawings of which: 

Fig. 1 js ais a sectional side view of a first embodiment of a scattered light 

detector; 

Fig. 2 js ais a top plan view along the A-A line of the sectioned scattered light 

detector from the embodiment depicted in Fig. 1; 

Fig. 3 js ais a top plan view of a second embodiment of a sectioned scattered 

light detector; 

Fjg. 4 js ais a top plan view of a third embodiment of a sectioned scattered light 

detector; 

Fig. 5 js a fiis an input/output signal graph of a scattered light detector; 

Fig. 6 js ais a diagram depicting the changes in pulse width for the drive 

current of a light source in relation to temperature. 



DETAILED DESCRIPTION OF THE EMBODIMENTS 

[0033] Th e sam e r e f e r e nc e num e rate w ill b e us e d in th e fo l low i ng d e script i on for th e 
sam e / e quivalent compon e nts. Reference will now be made in detail to the present embodiments 
of the present invention, examples of which are illustrated in the accompanying drawings. 
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wherein like reference numerals refer to the like elements throughout. The embodiments are 
described below in order to explain the present invention by referring to the figures. 

[0034] Th e thr ee eEmbodiments of a scattered light detector 1 used as a component of an 
aspiration fire alarm system asare described in th e fo l low i ng ar e d i r e ct e d to i ts us e as a 
component of an aspirat i on fir e alarm 6 v s t e m below . Thus For reference , the carrier medium 
d e scr i b e d i n th e c l a i ms is air. This air is suctioned in by a ventilator, as is customary in 
aspiration fire alarm systems. It is thereby conceivable to arrange the ventilator directly on 
housing 10 of scattered light detector 1 or yet also within a ventilation duct system external of 
scattered light detector 1. The methods and devices formulated in the claims are implemented 
and/or used in the following three embodiments. 

[0035] Fig. 1 shows a sectional side view of a scattered light detector. Sam e compr i s e6The 
scattered light detector comprises a housing 10 and a circuit board 40 connected thereto. 
Housing 10 h e r e by has an inlet opening 3 and an outlet opening 5. Ventilator housing 6 X 
containing a ventilator (not shown) A is fixed at thejnlet opening 3, said ventilator providing an air 
flow 8 to flow through detector 1 along flow path 7 (see FIG. 2) . I n the prosont cas e , a i r f l ow 8 is 
produc e d, flow i ng through scatt e r e d li ght d e t e ctor 1 from the inlet opening 3 to the outlet 
opening 5. It is of course also conceivable for the ventilator disposed in ventilator housing 6 to 
suction air such that an air flow 8' is created which flows in the opposite direction in scattered 
light detector 1. In order to avoid the incursion of external light from the outside, the scattered 
light detector 1 exhibits light traps 3 fc and 32 on both sides thereof . The S scattered light 
detector 1 is further provided with a light source 9 which directs a light cone 20 to a scattered 
light center 11 (see FIG. 2) lying o ftalong flow path 7. The scattered light D detector 1 
furthermefe exhibits a receiver 13 in the form of a photodiode. A screen 26 is moreov e r provided 
between photodiode 9 and scattered light receiver 13 which prevents the light radiated by light 
source 9 from hitting scattered light receiver 13 directly. 

[0036] Fig. 2 shows the first embodiment from Fig. 1 in a sectional top plan view. The 
orientation to the section corresponds to the A-A intersecting line depicted in Fig. 1 . As shown, 
Aair A which flows through scattered light detector 1 from inlet opening 3 to outlet opening 5 A 
th e r e by passes the scattered light center 11. Any fine particles present in air flow 8 thereby 
reflect the light emitted by light source 9, in this case an LED, onto scattered light receiver 13, 
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which then effee tegenerates a detection signal once a previously-defined threshold is exceeded. 
An air flow sensor 25 and a temperature sensor 23 are additionally provided in flow path 7 of the 
scattered light detector 1 . Air flow sensor 25 thoroby serves in the assessing of whether a more 
continuous or some otherwise specific air flow 8 is flowing through scattered light detector 1. In 
the event of air flow fluctuations, it is A for example^ possible to issue a corresponding alarm sig- 
nal. Temperature sensor 23 monitors the temperature in air flow 8 flowing through scattered light 
detector 1 along flow path 7 in order to, for example, enable temperature compensation. 
Temperature compensation is addressed further in Fig. 6. 

[0037] Rawes -FIGS. 3 and 4 are both sectional top plan views of fafthef ^second and third 
embodiments of rospoot i v e scattered light detectors. Thoco two e mbod i m e nts ar o i dent i f ie d as 
ombodimento two and thre e . The scattered light detector depicted soct i onally in each again 
exhibits thejight source 9 and the receiver 13, whereby the light cone 20 of light source 9 and a 
receiver cone 22 of the scattered light receiver 13 each run crosswise (as in the first 
embodiment) and over a certain section on a_center line 58 of flow path 7. In each case, T the 
flow channel which guides flow path 7 th e r e by exhibits a bending both in front of scattered light 
center 11 as well as behind scattered light center 11 . The light traps 30 and 32 A thus-formed jn 
this manner prevent , aga i n as i n th e f i rst e mbod i m e nt, the intrusion of ambient light from the 
outside , as in the first embodiment . 

[0038] The second embodiment , shown in FIGif. 3 A moroovor oxhibits includes screens 26 and 
28, which prevent the reflection of the light emitted from thejight source 9 directly onto the 
scattered light receiver 13. A temperature sensor 23 and an air flow sensor 25 are likewise 
arranged on the center line 58 of flow path 7 horo i n ord e r t o collect the detection-relevant 
calibration and monitoring data. 

[0039] As in the embodiments depicted before, the third embodiment depicted in RgFIG. 4 of 
a scattered light detector also exhibits light traps 30 and 32. The center axes 18 and 14 of the 
light source 9 T and the receiver 13 A respectively, are aligned such that they run parallel to or 
along the center line 58 of flow path 7 for a certain segment thereof (e.g.. nam e ly to the two 
bendings 3fc and 32 of flow path 7). In this embodiment as well, screens 26 and 28 are 
provided to prevent detection of false values. An air flow sensor 25 and a temperature sensor 23 
are likewise arranged again in the flow channel formed near inlet opening 3. Thus, the 
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temperature and flow rate of an air flow 8 flowing through scattered light detector 1 is checked 
before it reaches the scattered light center 11. 

[0040] Th e proc e ss st e ps as d e scr i b e d i n th e pr ese nt c l a i m 6 Several processing operations 
are used in the scattered light detectors 1 A as described above. I t i s th e r e by poss i bl e for himore 
detail, the scattered light signal received by scattered light receiver 13 to-runs through a 
calibration ste poperation , a drift compensation ste poperation , a temperature compensation 
ste poperation , a sensitivity adjustment step operation and/ or a filter algorithm ste poperation in 
any order. The calibration ste poperation and drift compensation ste poperation thoroby serve 
in adapting the respective scattered light receiver to, among other things, different carrier 
media flowing through the flow detector, whereby calibration assumes an air flow 8 X as given 
under normal conditions^ at its respective place of use. Obviously a scattered light detector 
used in office spaces must be calibrated to a different airflow 8 than a scattered light 
detector used in clean rooms. This is taken into consideration in the calibration and/or drift 
compensation step operation . The difference between these two steps -operations is that in the 
drift compensation step operation , the so-called chamber value, the scattered light signal 
detected by scattered light receiver 13 if no smoke or similar foreign matter which could trigger 
an alarm in scattered light center 11 is detected, is averaged over a longer period of time, which 
usually means two to three days. This so-called tracked chamber value is then subtracted from 
the detected scattered light signal in order to calibrate scattered light detector 1. Adjusting the 
temperature of air flow 8 is possible in consequence of the temperature signal received from 
temperature sensor 23. Here, as noted at the outset, the fact that as the temperature rises, the 
light output emitted from light source 9 diminishes is taken into consideration. In order to now 
receive a detected output of scattered light detector 1 independent of temperature, the 
corresponding adjustment is made in the temperature compensation step operation . The 
scattered light signal detected by scattered light receiver 13 in the different embodiments is 
additionally filtered differently in a filter algorithm ste poperation . In order to eliminate any 
possible false signals, it is th e r e by conceivable to filter the scattered light signal based on its 
slope prior to comparing it to the preset thresholds which would lead to an alarm signal. 

[0041] In order to ensure with all three scattered light detectors as exact and sensitive of a 
monitoring of air flow 8 as possible, the various diff e r e nt embodiments exhibit a scattered light 
amplifier (not shown) to amplify the scattered light signal detected by scattered light receiver 
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13, for example in the form of an integration amplifier. This integration amplifier thereby 
enables, for example^ by modifying the integration time, a change in the sensitivity of 
scattered light receiver 1 . The greater the integration time selected, the more sensitive the 
scattered light detector 1 becomes . This change can thoroby be made incrementally or 
continuously. 

[0042] Fig. 5 shows a signal input/output graph. Input signal 2 thereby corresponds to an 
unfiltered signal, as would be detected by scattered light receiver 13 in scattered light detector 
1. Output signal 4, in contrast, corresponds to a signal which has already been modified by 
special filter algorithms. Note is to be made here of the four peak values A, B, C, D in input 
signal 2, whereby only peak value C exceeds the threshold value of "1" over a longer period of 
time, based on which an alarm or detection signal will be triggered. In contrast, the so-called 
deceptive values A, B and D are capped by the filter algorithm and do not lead to an alarm 
signal. To be noted here is that while false values B and D also exceed the "1" threshold, their 
exceedance does not last long enough and are thus not recognized as an alarm value by the 
internal filter and are thus capped. An adapted filter specification can thus yield a scattered light 
detector which is optimally adapted to environmental and other similar conditions. 

[0043] Fig. 6 represents possibilities for compensating temperature in the three flow 
detectors from Figures 1 to 3. Shown first in III. 6.1 is a diagram of the pulsed operation of light 
source 9. In normal operation, same exhibits a pulse phase 50 having a pulse width of, for 
example, three milliseconds, followed by a rest phase 52 of one second. In rest phase 52, 
light source 9 cools down while in pulse phase 50 it heats up, so that a consistent 
temperature profile can be expected in the airflow channel under normal conditions. However, 
should airflow sensor 25 determine a rise in temperature, it is possible, as depicted in III. 6.2 
and 6.3^-te, to gradually reduce the pulse width of pulse phase 50 in order to effect a lower 
resulting temperature for light source 9. Changing the pulse width of the light emission - this 
corresponds to changing the pulse width of the drive current for light source 9 - of course also 
effects a decrease in sensitivity, which can then be compensated accordingly in the sensitivity 
adjustment step or anoth e r or another calibration step. 

[0044] Not e i s h e r e w i th mad e that a ll compon e nt s describ e d abov e a l on e and i n any 
comb i n a t i on aro c l a i m e d as b ei ng fundamenta l to th e i nv e ntion, e sp e cia ll y th e d e ta il s d e pict e d 
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in tho draw i ngs Modificat i ons her e of w il l b e fam i l i ar to a porcon sk i l l ed i n tho art. A lthough a few 
embodiments of the present invention have been shown and described, it would be appreciated 
by those skilled in the art that changes may be made in these embodiments without departing 
from the principles and spirit of the invention, the scope of which is defined in the claims and 
their eguivalents. 
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AMENDMENTS TO THE DRAWINGS: 

Please include the attached replacement FIGs. 1-2, 3-4, 5, and 6 in the application. 
Changes to the various figures relative to PCT application are as follows: all of the sheets have 
been revised to remove the PCT markings. 
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